The aim of this study was to assess serum levels of endocan & VEGF in patients with hepatitis C virus-related HCC and their diagnostic and predictive value of mortality. Methods: A total of 195 patients with CHC were subdivided into the following two groups: 105 HCV cirrhotic patients with HCC and 90 HCV cirrhotic patients without HCC. Sixty apparently healthy subjects served as the control group. The serum VEGF and endocan were assessed by ELISA. Results: The mean serum endocan level was 4257.6± 847.6 pg/mL in HCC patients, compared to 2099.2± 459.6 pg/mL in liver cirrhosis patients without HCC. VEGF levels in the HCC group were non-significantly higher than those of the non-HCC group, and control group. Endocan at cut-off value 2967 pg/ml had higher sensitivity and higher specificity in diagnosis of HCC than AFP and VEGF. The median follow up period was 9 months, survival curve analysis was done in HCC group and showed that probability of survival among HCC group with higher levels of VEGF and endocan were significantly lower than that patients with low levels. In HCC patients, elevated serum endocan levels were significantly associated with poor hepatic functions and a greater number and size of tumours. Multivariate analysis showed that serum endocan levels (≥4000 pg/ml), as well as elevated serum fetoprotein (>100 ng/dl), were independent prognostic biomarkers for mortality. Conclusion: Endocan may be a useful diagnostic marker for HCC and a good predictor of mortality, especially when combined with AFP and VEGF.
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Introduction
The major risk factor in the development of hepatocellular carcinoma (HCC) is cirrhosis of the liver. Cirrhosis particularly when related to viral hepatitis is the most notable risk factor for HCC and is found in nearly 80-90% of cases. 1 HCC is the sixth most common cancer worldwide and the third most common cause of death. In Egypt, liver cancer forms 1.68% of the total malignancies. HCC constitutes 70.48% of all liver tumors among Egyptians and represents the main complication of cirrhosis.
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Youssef et al along the biopsy tract.3 Therefore, new serological markers with adequate affectability and specificity are expected to recognize HCC amid reconnaissance on account of ultrasound antagonism. Angiogenesis is accepted to assume a noteworthy job in the advancement and progression of HCC; it is a confused procedure directed by numerous angiogenic factors, including vascular endothelial growth factor (VEGF) and endocan. 4 Endocan, or endothelial-specific molecule-1, is a soluble proteoglycan of 50 kDa that is synthesized and secreted by activated vascular endothelial cells, including a tumor endothelial cells. 5 Endocan production is upregulated by angiogenic factors and inflammatory cytokines, such as tumor necrosis factor and interleukin-lβ. 6 In experimental studies, endocan has been found to induce tumor formation and to be closely associated with the conversion of dormant tumors into fast-growing angiogenic tumors. 7 VEGF is a standout amongst the most critical angiogenesis controllers what's more, has been recommended as a helpful natural marker of tumor intrusiveness and prognosis of HCC. 8 It advances endothelial multiplication and increments vascular penetrability by binding to particular receptors in endothelial cells. 9 VEGF additionally associated with the improvement and movement of lung, gastrointestinal, and breast cancers. 10 This investigation meant to evaluate the serum level of endocan and VEGF in HCV-related HCC patients and to survey their role as indicators of mortality.
Subjects and methods subjects
This prospective study was conducted on 195 patients attending Department of Hepatology, Gastroenterology, and Infectious Diseases and Department of Internal Medicine at Benha University Hospitals in addition to 60 apparently healthy subjects served as control group from June 2016 to March 2018, Laboratory work was carried out in the Department of Clinical and Chemical Pathology, Benha University. Subjects were classified into the following three groups:
• Group (I): 105 HCV cirrhotic patients with HCC.
• Group (II): 90 HCV cirrhotic patients without HCC • Group (III): 60 apparently healthy subjects serving as control group.
Diagnosis of cirrhosis was based on the clinical, laboratory, and imaging criteria, and diagnosis of HCV was based on the HCV Ab positive >6 months.
Ethical approval
This study protocol was approved by the ethical review board of Benha University. Written informed consent was obtained from each patient included in the study. The study protocol conforms to the ethical guidelines of the 1975 Declaration of Helsinki.
Patients aged <18 years, with liver cirrhosis due to HCV infection and HCC (diagnosed by elevated α-fetoprotein [AFP], US criteria and confirmed by Triphasic abdominal CT without contrast), were enrolled in this study while patients aged >18 years, with liver cirrhosis due to HBV infection, extrahepatic metastasis, any other tumor than HCC, and with portal vein thrombosis were excluded.
Methods
All participants were subjected to the following: 4. The severity of liver disease was assessed by the ChildPugh score 12 and the Model for End-stage Liver Disease (MELD) score. 13 5. The stage of a tumor was assessed by the Okuda staging system. 14 
statistical analyses
Data were analyzed using the SPSS Version 18.0 (SPSS Inc., Chicago, IL, USA). Quantitative data were expressed as mean ± SD, and qualitative data were expressed as frequency and percentage. Independent samples t-test of significance was used when comparing two means, receiver operating characteristic (ROC) curve analysis was used to find the overall predictivity of parameters and the best cutoff value for detection, along with sensitivity and specificity, and univariate analysis was performed for each variable followed by multivariate analysis to detect factors' predictors for poor survival. The Mann-Whitney U-test was used to compare two nonparametric quantitative variables. Survival curve analysis was carried out to detect the probability of survival according to VEGF and endocan levels among HCC group and the prognostic values, and P<0.05 was considered statistically significant.
Results
No statistically significant difference was observed between studied groups as regard age (P=0.28) and gender (P=0.46), the mean age was higher in the cirrhotic group (57.3±13.5) than in the HCC (56.6±11.4) and control (52.1±9.9) groups, and the majority of studied patients were males in all years.
The mean serum level of endocan and VEGF shows a highly statistically significant increase in the HCC group than in the cirrhotic without HCC and control groups (P<0.001) ( Table 1) . The mean endocan level was higher in the ChildPugh score (C) than in the Child-Pugh scores (A) and (B) among the HCC group. VEGF was higher in the Child-Pugh score (A) than in the Child-Pugh scores (C) and (B) among HCC groups but without statistical significance (P=0.13).
Also, endocan was higher in the Child-Pugh score (C) than in the Child-Pugh scores (A) and (B) among the Cirrhotic group. VEGF was higher in the Child-Pugh score (B) than in the Child-Pugh scores (A) and (C) among Cirrhotic groups without a statistically significant difference (P=0.056) ( Table 2) .
There are a highly statistically significant positive correlation between serum endocan level and serum bilirubin, ALT, ALP, PT, AFP, and focal lesion (tumor size and number) and severity of liver disease as regard by both Child-Pugh and MELD scores, a significant negative correlation with 
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Youssef et al Hb, platelets and albumin, and an insignificant negative correlation with VEGF in the HCC group, while in the cirrhotic group without HCC, endocan level was significantly positively correlated with PT, MELD, AST, T. bilirubin and Child-Pugh scores. The serum level of VEGF was insignificantly negatively correlated with the serum level of AFP and positively correlated with albumin, negatively correlated with WBCs, PT and Child score in HCC group (Table 3) .
Endocan at the cutoff value of 2,967 pg/mL had higher sensitivity (97.1%) and higher specificity (96.7%) than AFP (sensitivity [91.4%] and specificity [90%]) and VEGF (sensi- Figure 1 ). After 9 months of follow-up, 15 cases of HCC group (14.3%) and 18 cases of cirrhosis without HCC group (20%) died. Survival curve analysis for the probability of survival according to VEGF and endocan levels was carried out in the HCC group and detected that the survival in HCC patients with very high levels of VEGF and endocan (>4,000 pg/mL) were significantly lower than that in HCC patients with low levels of two markers (P=0.04 for endocan and P=0.001for VEGF), confirming their role as prognostic markers for survival in HCC patients (Figure 2 ). Using univariate and multivariate analyses, the study found that tumour size, AFP (>100 ng/dL) and endocan (≥4,000 pg/ mL) were significant independent predictors of mortality in HCC group and the combination of the elevated levels of AFP, endocan, and VEGF also increased the risk of mortality (Table 4) .
Discussion
HCC is a standout amongst the most exceptionally dangerous and deadly malignancies. Its pathogenesis has been accounted for to be multifactorial, what's more, the molecular carcinogenesis of HCC can't be credited to only a couple of individual genes.15 Early identification of patients with HCC is appealing in light of the fact that it gives a superior forecast as HCC has a tendency to develop gradually and remain restricted to the liver. Early recognition is conceivable with ultrasound examining also, AFP checking, in spite of the fact that the utilization of AFP as a screening test is inadmissible as a result of the regular false-positive and false-negative results. 16 Hence, there is a squeezing requirement for the assurance of new serological markers with adequate specificity and affectability utilized in the determination of HCC. The point of this examination was to decide the serum endocan and VEGF levels in the patients with HCC in correlation with its levels in the patients with cirrhosis and control and to distinguish its value as a diagnostic biomarker for HCC and if we can utilize it as predictors of mortality.
In the current study, there was statistically highly significant elevation (P<0.01) in the mean serum AFP in the HCC group (717.7 ng/dL) when compared with the cirrhotic group (6.33 ng/mL) and this was not in agreement with a study done by Massironi et al 17 who reported no significant difference in AFP between HCC and liver cirrhosis subjects. In our study, considering the cutoff value of 10.2 ng/dL, the sensitivity of AFP was 91.4% and the specificity was 90%. These results were similar with the results of study by Massironi et al 17 and Metwaly et al, 18 who reported a sensitivity of 75% and a specificity of 80% at cutoff 16.9 ng/dL.
In the current study, the mean serum endocan levels were higher in HCC patients than in non-HCC patients, which was in agreement with the results of previous studies by Ozaki et al 4 and Nault et al. 19 In this study, there were a highly statistically significant positive correlation between serum endocan level and serum bilirubin (T and D), ALT, ALP, PT, AFP, and focal lesion (tumor size and number) and severity of liver disease using both Child-Pugh and MELD scores, a significant negative correlation with Hb, platelets and albumin, and an insignificant negative correlation with VEGF (Rho=-0.178, P=0.09) in the HCC group, while in the cirrhotic group without HCC, endocan level was significantly positively correlated with PT AST, bilirubin and MELD and Child-Pugh scores, which coincided with the study by Ozaki et al, 4 who detailed that serum endocan levels were not related with age, sexual orientation, or etiology of liver sickness however were decidedly related with the Child-Pugh review in HCC patients also, higher number of tumors demonstrating a nearby connection between serum endocan level and HCC aggressiveness.
In the present study, endocan at best cutoff values (2,967 pg/mL) had higher sensitivity (97.7%) and higher specificity (96.7%) than AFP and VEGF with area under the curve 0.951 (95% CI =0.88-0.1, P<0.001).
In the present study, serum level of VEGF was higher in the HCC group than in the cirrhotic and control groups with a higher statistically significant difference (P<0.001), which was in agreement with the study Atta et al, 20 who reported that plasma VEGF was higher in the HCC group (488.40±139.0 pg/ mL) than in the non-HCC group (197.93±50.3 pg/mL), and both groups had significantly higher VEGF levels compared to control group (134.13±51.94 pg/mL) (P<0.001).
In the present study, serum VEGF levels were not significantly correlated with MELD score, ALT levels, and bilirubin levels, international normalized ratio (INR), or Okuda stage in the HCC patients, which was in agreement with the study by Atta et al, 20 who announced that VEGF was not altogether related with MELD score. Besides, serum VEGF levels were not correlated with ALT levels, serum bilirubin, or INR among HCC gatherings. Moreover, plasma VEGF levels were not correlated with Okuda (r=0.01, P=0.92).
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Youssef et al Also, in the present study, the serum VEGF level was not significantly correlated with the size of HCC focal lesions, which was in agreement with the studies by Poon et al 21 and EL-Hosseini et al. 22 However, Tseng et al 23 and Sergio et al 24 reported a significant positive correlation between plasma VEGF levels and the size of HCC focal lesions; this difference may relate to different ethnic population of patients in our study. The current study found that the plasma VEGF level at cutoff value 961.0 pg/mL had much lower sensitivity (60%) and specificity (56.7%) with AUC (0.6) than both AFP and endocan levels in the diagnosis of HCC that was disagreed with results of Nassar et al, 25 who showed that the diagnostic value of HCC-VEGF was analyzed by the ROC curve showing an AUC of 0.9706. In this study, the sensitivity (100%) and specificity (82.86%) for HCC-VEGF were at a cutoff value of 2.59 pg/mL for the discrimination of patients 26 who announced that the AUC for VEGF for segregating HCC patients from liver cirrhosis was 0.98 with an sensitivity of 91% and a specificity of 82% at cutoff 4.4. Likewise, Atta et al 20 found that the ideal cutoff esteem of plasma VEGF for diagnosing HCC was 271.85 pg/mL with an sensitivity of 90%, a specificity of 90%, a precision of 87.3%, of 88.1% (AUC =0.97). In the present study, the result of univariate and multivariate analyses for the detection of independent risk factors for mortality in HCC patients revealed that AFP (>100 ng/dL) and endocan (>4,000 pg/mL) were significant independent predictors for mortality in the HCC group and also the combination of elevated level of AFP, endocan, and VEGF increased the risk of mortality; no literature was discussed about this point. Survival curve analysis for the probability of survival according to VEGF and endocan levels was carried out among HCC group and detected that the survival in HCC patients with high levels of VEGF and endocan (>4,000 pg/ mL) was significantly lower than that in HCC patients with low levels of two markers (P=0.04 for endocan and 0.001 for VEGF) (Figure 2 ).
Conclusion
Serum level of endocan can be considered as good biomarker for the diagnosis of HCC, and its higher level can be used as a possible prediction for mortality in HCC patients
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